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VHOHFWHG>@7KLVDQDO\VLVZDVXVHIXOWRKLJKOLJKWSULQFLSDOFRPSRQHQWVDQGWRH[FOXGHYDULDEOHVWKDWGRQRWJLYHD
VLJQLILFDQWFRQWULEXWLRQWRWKHVHWRIGDWD
&OXVWHU$QDO\VLV
&$LVXVHG WRJURXSREMHFWVEDVHGRQ WKH VLPLODULW\EHWZHHQ WKHP,Q WKLV VWXG\DQRKLHUDUFKLFDODJJORPHUDWLRQ
DOJRULWKP IRU FOXVWHULQJZDV DSSOLHG ,WZDV XVHG.PHDQV FOXVWHULQJ RI REVHUYDWLRQV 7KLV SURFHGXUH XVHV QRQ
KLHUDUFKLFDOFOXVWHULQJRIREVHUYDWLRQVDFFRUGLQJWR0DF4XHHQ
VDOJRULWKP>@7KHYDULDEOHVZHUHVWDQGDUGL]HGLQ
RUGHU WRPLQLPL]H WKH HIIHFW RI VFDOH GLIIHUHQFHV EHFDXVH RI WKHLU GLIIHUHQW XQLWV.PHDQV SURFHGXUHVZRUN EHVW
ZKHQ\RXSURYLGHJRRGVWDUWLQJSRLQWVIRUFOXVWHUV>@DQGIRUWKLVUHDVRQWKHFODVVLILFDWLRQE\(00$LQGH[ZDV
XVHG WR LQLWLDOL]H WKH FOXVWHULQJ SURFHVV 2QO\ &OXVWHUV ZLWK D 6 JUHDWHU WKDQ  DQG '($ OHVV WKDQ  ZHUH
FRQVLGHUHG6W'0DQGRWKHUSDUDPHWHUVRIHDFKYDULDEOHZHUHFRQVLGHUHGWREHWWHUXQGHUVWDQGWKHWUHQGRIWKHVH
FOXVWHUV
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5HVXOWVDQGGLVFXVVLRQV
7DEOH  VKRZV EDVLF VWDWLVWLFDO LQGLFHV WKDW ZHUH FDOFXODWHG FRQVLGHULQJ WKH IRXU DLU TXDOLW\ PRQLWRULQJ VWDWLRQV
6WDWLRQ³/LEULQR´SUHVHQWV&12YDOXHVORZHUWKDQWKHRWKHUVVWDWLRQVEHFDXVHLWLVSODFHGLQD]RQHZLWKOLJKWWUDIILF
,WV YDOXHV GHFUHDVHG IURP  JP LQ  XS WR  JP LQ  7KH VWDWLRQ RI ³9LDOH 9 9HQHWR´
SUHVHQWV WKHKLJKHVW YDOXHV LQ WHUPVRI&12DQG WKHSHDN LVJPLQ&RQFHUQLQJ ³3LD]]D$0RUR´
VWDWLRQLWKDVWREHPHQWLRQHGWKDWWKHUHZHUHLQVXIILFLHQWGDWDLQDQG³3DUFR*LRHQL´VWDWLRQSUHVHQWVDQ
LPSRUWDQWGHFUHDVHRI&12IURPJPLQXSWRJPLQ$FFRUGLQJSDUDPHWHUVLPSRVHGE\
WKH(XURSHDQ'LUHFWLYH(&LWZDVKLJKOLJKWHGWKDWDOOVWDWLRQVSUHVHQWIRUDOO WKH\HDUVD&12RYHUWDNLQJ
WKHOLPLWRIJPOHVVWLPHVWKDQQXPEHURIDOORZHGH[FHHGDQFHVZLWKWKHH[FHSWLRQRIWKHVWDWLRQ³3DUFR
*LRHQL´LQ,WLVDOVRLPSRUWDQWWRQRWLFHWKDWWKHVWDWLRQ³3DUFR*LRHQL´QHYHUJHWVWKHPLQLPXPSHUFHQWDJHRI
YDOLGPHDVXUHPHQWVLPSRVHGE\WKHVDPHODZ

7DEOH%DVLFVWDWLVWLFDOLQGLFHV

     
 1    
 $P&12    
/,%5,12 0G    
 17    
 0D[    
 90    
 1  ?  
 $P&12  ?  
3DUFR 0G  ?  
*,2(1, 17    
 0D[  ?  
 90  ?  
 1  ? ? 
 $P&12  ? ? 
3LD]]D 0G  ? ? 
$0252 17    
 0D[  ? ? 
 90  ? ? 
 1    
 $P&12    
9LDOH 0G    
99(1(72 17    
 0D[    
 90    

$FFRUGLQJ WKH XVH RI WKH (00$ LQGH[ WKH IUHTXHQF\ RI RFFXUUHQFH RI &12 ZDV FDOFXODWHG LQ UHVSHFW WR WKH
UHIHUHQFH\HDUV)LJXUHVDQGGLXUQDO)LJXUHDQGQRFWXUQDOKRXUV)LJXUH7KHWUHQGRI&12LVDOPRVWWKH
VDPHZLWKDPRVWIUHTXHQF\RIWKH%DGFODVVERWKIRU\HDUVDQGKRXUV7KHVWDWLRQRI³9LDOH99HQHWR´SUHVHQWVD
IUHTXHQF\ RI RFFXUUHQFH RI WKH%DG FODVV YHU\ KLJK HVSHFLDOO\ LQ WKH \HDUV   DQG  $OO
VWDWLRQVSUHVHQWDOPRVWWKHVDPHWUHQGLQGLXUQDOKRXUVDQGQRFWXUQDOKRXUV(YHQLILWLVVXSSRVHGDGUDVWLFGHFUHDVH
RI &12 IURP GLXUQDO KRXUV WR QRFWXUQDO KRXUV LW GRHV QRW KDSSHQ LQ WKH XUEDQ DUHD RI &DWDQLD EHFDXVH RI WKH
LQWHQVLYHWUDIILFGXULQJWKHODWHDIWHUQRRQFDXVHGE\WKHGDLO\FRPPXWHWRKRPH

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)LJ&12WUHQGLQWKHIRXUVWDWLRQVLQ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)LJ&12WUHQGLQWKHWZRVWDWLRQVLQ
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)LJ&12WUHQGLQWKHWKUHHVWDWLRQVLQ
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)LJ&12WUHQGLQWKHIRXUVWDWLRQVGXULQJQRFWXUQDOKRXUV
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
3&$ZDVPDGHLQRUGHUWRUHODWHDWPRVSKHULFGDWDIURPWKHPHWHRURORJLFDOVWDWLRQZLWK&12RIWKHIRXUVWDWLRQVRI
WKHDLUTXDOLW\PRQLWRULQJV\VWHPFRQVLGHULQJGLXUQDOKRXUV7DEOHDQGQRFWXUQDOKRXUV7DEOH,WLVLQWHUHVWLQJ
KRZ WKH ILUVW SULQFLSDO FRPSRQHQW LV GHVFULEHG DOPRVW HYHU E\ D VWURQJ FRUUHODWLRQ EHWZHHQ 7 +5 DQG 5 WKDW
FKDUDFWHUL]HWKHW\SLFDO0HGLWHUUDQHDQFOLPDWH0RUHRYHULWLVVKRZQWKDWIRUERWKGLXUQDODQGQRFWXUQDOKRXUVWKHUH
LVDVWURQJOLQHDUGHSHQGHQFHEHWZHHQ9ZDQG&127KH35&GRQRWVHHPWRJLYHDQ\VLJQLILFDQWFRQWULEXWLRQWRWKH
VWXG\RIWKLVVHWRIGDWD)RUWKLVUHDVRQLWZDVGHFLGHGWRH[FOXGH35&LQWKH&$

7DEOH0DLQUHVXOWVRI3&$DWDOOVWDWLRQVIRUGLXUQDOKRXUV

 /LEULQR 3DUFR*LRHQL 9LDOH99HQHWR 3LD]]D$0RUR
 3& 3& 3& 3& 3& 3& 3& 3&
7        
35&        
+5
5
9Z
&12

(
3URSRUWLRQ
&XPXODWLYH



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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
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



7DEOH0DLQUHVXOWVRI3&$DWDOOVWDWLRQVIRUQRFWXUQDOKRXUV

 /LEULQR 3DUFR*LRHQL 9LDOH99HQHWR 3LD]]D$0RUR
 3& 3& 3& 3& 3& 3& 3& 3&
7        
35&        
+5
5
9Z
&12

(
3URSRUWLRQ
&XPXODWLYH
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

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

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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
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

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
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
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

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





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



7DEOHDQG7DEOHVKRZWKHUHVXOWVREWDLQHGE\&$2EYLRXVO\WKH5ZDVQRWFRQVLGHUHGIRUQRFWXUQDOKRXUV$V
H[SHFWHG IURP WKH LQWHUFRQYHUVLRQ RI 2]RQH 12 DQG 12 >@ WKHUH LV D SUHVHQFH RI KLJK YDOXHV RI 5 DQG
FRQVHTXHQWO\KLJK7ZKHQWKHUHDUHORZYDOXHVRI&12IRUDOOFOXVWHUVLQ7DEOH7KHUHLVDOVRDVWURQJUHODWLRQ
EHWZHHQORZYDOXHV&12DQGKLJKYDOXHVRI9ZDQGORZYDOXHVRI+LQFOXVWHUVDQG7DEOH


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7DEOH0DLQUHVXOWVRI&$DWDOOVWDWLRQVIRUGLXUQDOKRXUV

&/867(5  7 +5 5 9Z &12   6WDWLRQ 
  0 6W' 0 6W' 0 6W' 0 6W' 0 6W' 6 '($  
              /LEULQR 
              3LD]]D$0RUR 
              9LDOH99HQHWR 
              3DUFR*LRHQL 


7DEOH0DLQUHVXOWVRI&$DWDOOVWDWLRQVIRUQRFWXUQDOKRXUV

&/867(5  7 +5 9Z &12   6WDWLRQ 
  0 6W' 0 6W' 0 6W' 0 6W' 6 '($  
            /LEULQR 
            3LD]]D$0RUR 
            9LDOH99HQHWR 
            3DUFR*LRHQL 


)LJXUHVKRZVWKHSUHYDLOLQJ:LQGGLUHFWLRQVIRUWKHHLJKWFOXVWHUV,WVKRZVDVWKHW\SLFDOGLUHFWLRQRI:LQGIRU
GLXUQDOKRXUVLV1RUWK(DVWZKLOHIRUQRFWXUQDOKRXUVLV6RXWK:HVW
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
)LJ3UHYDLOLQJ:LQGGLUHFWLRQVIRUWKHHLJKW&OXVWHUV
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&RQFOXVLRQV
7KLVZRUNFRQVLVWVRID6WDWLVWLFDOFKDUDFWHUL]DWLRQRI&12LQ&DWDQLD'DWDFRPHIURPWKHIRXUVWDWLRQVRIWKHDLU
TXDOLW\PRQLWRULQJV\VWHPSUHVHQWHGLQWKLVPHWURSROLWDQDUHD:KLOH³/LEULQR´VWDWLRQDQG³3DUFR*LRHQL´VWDWLRQ
SUHVHQWOLJKWWUDIILF³3LD]]D$0RUR´VWDWLRQDQGHVSHFLDOO\³9LDOH99HQHWR´DUHFKDUDFWHUL]HGE\KHDY\WUDIILF
1RQHRI WKHPDUHSURYLGHGE\PHWHRURORJLFDO LQVWUXPHQWVDQGIRU WKLV UHDVRQPHWHRURORJLFDOGDWDZHUHDFTXLUHG
DQG WUHDWHG IURP WKH PHWHRURORJLFDO VWDWLRQ RI 6,$6 LQ WKH LQGXVWULDO ]RQH $V H[SHFWHG DIWHU ILUVW DQDO\VLV WKH
KLJKHVW YDOXHV RI &12ZHUH IRXQG LQ WKH VWDWLRQ RI ³9LDOH9HQHWR´ZKLOH WKH VWDWLRQZLWK OH ORZHVW YDOXHV ZDV
³/LEULQR´$IWHU D EDVLF VWDWLVWLFDO DQDO\VLV DPXOWLYDULDWH DQDO\VLVZDV SHUIRUPHG7KLV DQDO\VLV VKRZHG WKDW WKH
ORZHVW YDOXHV RI &12ZHUH IRXQGZKHQ KLJK9ZDQG ORZ+5RFFXUUHG DQG GXULQJ GLXUQDO KRXUV WKH\ZHUH DOVR
UHODWHG ZLWK KLJK 7 DQG 5 YDOXHV 7KLV PHWKRGRORJ\ DOORZHG WR ILQG VRPH OLQHDU FRUUHODWLRQV EHWZHHQ WKHVH
SDUDPHWHUVQHYHUWKHOHVV WKHPRQLWRULQJDLU V\VWHPRI&DWDQLDVKRXOGEHSURYLGHGE\PHWHRURORJLFDO LQVWUXPHQWV
IRUHDFKVWDWLRQWRGHVFULEHPRUHDFFXUDWHO\WKHVHFRUUHODWLRQV

5HIHUHQFHV
>@&DQWDUHO $0 %ORRU -0*'HOWUR\ 16RXVVDQD -) (IIHFWV RI &OLPDWH &KDQJH 'ULYHUV RQ 1LWURXV 2[LGH )OX[HV LQ DQ 8SODQG 7HPSHUDWH
*UDVVODQG(FRV\VWHPV
>@(($5HSRUW$LUTXDOLW\LQ(XURSHUHSRUW(XURSHDQ(QYLURQPHQW$JHQF\
>@.HXNHQ05RHPHU09DQ'HQ(OVKRXW67UHQGDQDO\VLVRIXUEDQ12FRQFHQWUDWLRQVDQGWKHLPSRUWDQFHRIGLUHFW12HPLVVLRQVYHUVXV
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